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Abstract
Background: Non-medical prescription opioid (NMPO) use is a problem among young adults, 
yet young NMPO users are a diverse population that has been challenging to engage in overdose 
prevention and harm reduction programs.
Objectives: This study compared the effectiveness and characteristics of persons recruited 
through two different sampling strategies to inform research and intervention efforts with young 
adult NMPO users.
Methods: We analyzed data from the Rhode Island Young Adult Prescription Drug Study 
(RAPiDS), which enrolled persons aged 18 to 29 who reported past 30 day NMPO use. We 
compared the characteristics of two samples recruited simultaneously between February 2015 and 
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February 2016. One sample was recruited using field-based strategies (e.g., respondent-driven 
sampling, transit ads), and a second from internet sources (e.g., online classifieds).
Results: Among 198 eligible participants, the median age was 25 (IQR: 22, 27), 130 (65.7%) 
were male, 123 (63.1%) were white, and 150 (78.1%) resided in urban areas. A total of 79 (39.9%) 
were recruited using field-based strategies and 119 (60.1%) were recruited from internet sources. 
Internet-recruited persons were younger (median = 24 [IQR: 21, 27] vs. 26 [IQR: 23, 28] years) 
and likely to reside in rural areas (16.2% vs. 5.3%), although this finding was marginally 
significant. Field-recruited participants were more likely to have been homeless (36.7% vs. 
17.7%), have been incarcerated (39.7% vs. 21.8%), and engage in daily NMPO use (34.6% vs. 
14.5%).
Conclusions: Multi-pronged outreach methods are needed to engage the spectrum of young 
adult NMPO users in prevention and harm reduction efforts.
Keywords
youth; young adults; prescription opioids; opioid-related disorders; sampling
Introduction
Non-medical prescription opioid (NMPO) use — defined as use without a prescription, 
intentional use as not directed by a physician, or use of one’s own prescription outside of 
prescribed parameters — is a continuing public health problem in the United States 
(National Institutes on Drug Abuse, 2011). Concomitant with a dramatic rise in the 
prescribing and sale of opioid pain relievers, the rate of NMPO-attributable fatal overdose 
quadrupled between 1999 and 2011 (Chen, Hedegaard, & Warner, 2014). In more recent 
years, the rate of opioid-attributable drug overdose death has continued to climb, increasing 
by 15.6% between 2014 and 2015 alone (Rudd, Seth, David, & Scholl, 2016). Substantial 
increases in the prevalence of NMPO abuse and dependence disorders have also been 
observed (McCabe, Cranford, & West, 2008), and the number of opioid-related emergency 
department visits increased from 89.1 per 100,000 in 2005 to 177.7 per 100,000 in 2014 
(Weiss et al., 2016).
Young adults who use prescription opioids non-medically are at high risk of progression to 
opioid dependence (McCabe, West, Morales, Cranford, & Boyd, 2007), as well as transitions 
to heroin use and/or injection drug use (Carlson, Nahhas, Martins, & Daniulaityte, 2016; 
Cerdá, Santaella, Marshall, Kim, & Martins, 2015; Lankenau et al., 2012). One recent 
analysis of nationally representative US data found that the rate of past-year heroin use (37.5 
per 1,000 population) was highest among 18 to 25 year olds who also reported past-year 
NMPO use (C. M. Jones, 2013). Evidence suggests that NMPO use is often part of polydrug 
use practices that involve alcohol, illicit drugs (e.g., cocaine), or other prescription drugs 
(e.g., benzodiazepines) (Daniulaityte, Falck, Wang, & Carlson, 2009; Sung, Richter, 
Vaughan, Johnson, & Thom, 2005), which further increases the risk of overdose, psychiatric 
comorbidity, and other adverse health outcomes (J. D. Jones, Mogali, & Comer, 2012).
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Young adults who use prescription opioids non-medically represent a diverse, fragmented, 
and large population (Martins et al., 2015), which has proved difficult to engage in research 
and interventions (Daniulaityte, Falck, Li, Nahhas, & Carlson, 2012). For example, many 
young NMPO users, particularly infrequent users, obtain opioids primarily from friends and 
relatives and are thus outside of street-based networks traditionally reached by harm 
reduction and overdose prevention services (Frank et al., 2015; C. M. Jones, Paulozzi, & 
Mack, 2014). Ethno-epidemiological studies have confirmed that people who inject 
prescription opioids are not easily reached by existing interventions for people who inject 
illicit drugs, due to the distinct social and environmental context of NMPO use (Lankenau et 
al., 2012; Roy, Arruda, & Bourgois, 2011). Our prior work has identified different contexts 
of young adult NMPO use, such as polysubstance use in social contexts, or wide availability 
of prescription opioids for use in private contexts (e.g., alone in a home), including diversion 
of medications from friends and family members (Yedinak et al., 2016). Therefore, different 
recruitment methods may help to reach and identify a broader spectrum of young adults who 
use prescription opioids non-medically in these different contexts. For example, the recent 
HIV outbreak in Scott County, Indiana demonstrated significant transmission risk among a 
young, rural, predominately white population who inject prescription opioids, and who have 
broad access to opioid medications but extremely limited availability of opioid use disorder 
treatment and harm reduction programs (Strathdee & Beyrer, 2015). Thus, additional 
research is needed to determine more effective methods to identify and reach young adults 
who use prescription opioids non-medically. Such research may inform future efforts to 
engage young adult NMPO users in interventions to prevent transitions to injecting and to 
mitigate overdose risk.
Respondent-driven sampling (RDS) has been used successfully to reach hidden populations, 
including young people who inject drugs (Heckathorn, Semaan, Broadhead, & Hughes, 
2002; Magnani, Sabin, Saidel, & Heckathorn, 2005). The method relies on drug users’ social 
networks to refer and recruit participants, and uses a post-stratification weighting procedure 
to account for the over-sampling of individuals from larger networks (Abdul-Quader et al., 
2006). However, the method assumes the existence of a single underlying social network 
component, or the existence of “key” sub-network members that form ties across 
components (Johnston & Sabin, 2010). Given that many young adult NMPO users obtain 
prescription opioids from physicians or family members and are thus isolated from larger 
drug-using networks (McCabe, Cranford, Boyd, & Teter, 2007), traditional RDS (i.e., chain-
based referral from a small number of “seeds”) may be ineffective. Only one study to date 
has used RDS to recruit young NMPO users (Daniulaityte et al., 2012). Recruitment was 
found to be less efficient than expected and the sample failed to achieve representativeness 
due to a lack of social connectedness in the target population, a high degree of homophily 
(i.e., the tendency for contact between people who share characteristics, such as age or race), 
and large differences in network sizes (Daniulaityte et al., 2012).
Internet-based sampling has been shown to be an effective method to access hidden 
populations of substance users (Miller & Sonderlund, 2010). Previous studies have shown 
that web-based methods (e.g., posting on drug user websites and forums) are an efficient, 
cost-effective way to recruit drug users (Duncan, White, & Nicholson, 2003; Miller, 
Johnston, McElwee, & Noble, 2007). Few studies have examined the use of drug user 
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forums and other online venues to survey NMPO users, and the majority has focused on 
adult populations (Chiauzzi, Dasmahapatra, Lobo, & Barratt, 2013; Katz, Fernandez, Chang, 
Benoit, & Butler, 2008). Examples of internet sampling strategies of young adults who use 
drugs are limited, and are often specific to drugs such as tobacco, marijuana, and alcohol 
(Bauermeister et al., 2012; Gubner, Delucchi, & Ramo, 2016; Ramo & Prochaska, 2012), or 
are limited to cohorts of college students (Lord, Brevard, & Budman, 2011). One study that 
compared three different online strategies to recruit cannabis users found that multi-pronged 
recruitment campaigns with messages tailored to the population of interest are most effective 
(Temple & Brown, 2011). However, although the relativeness effectiveness of different 
online recruitment strategies (e.g., advertisements on mobile platforms, advertisements on 
traditional websites, social media) have been examined among populations including 
methamphetamine-using men who have sex with men (Wilkerson, Shenk, Grey, Rosser, & 
Noor, 2015), few studies have identified effective strategies to reach young adults who use 
prescription opioids non-medically. Furthermore, despite the fact that three-quarters of 
young adults in the US access social media websites (Ramo & Prochaska, 2012), very few 
studies have examined the use of social media venues (e.g., Facebook) to recruit young adult 
NMPO users. Finally, it remains unclear whether NMPO users recruited from the internet 
differ with respect to sociodemographic characteristics, drug use, and overdose risk profiles 
as compared to samples recruited using field-based and/or RDS methods.
In light of the abovementioned research priorities, a study of young adults who engage in 
NMPO use was initiated in Rhode Island. The state of Rhode Island was an ideal setting in 
which to conduct this study because it is among the states with the highest prevalence of 
NMPO use among young adults (Substance Abuse and Mental Health Services 
Administration (SAMSHA), 2013). Furthermore, Rhode Island is a small yet racially and 
ethnically diverse state with a combination of urban, suburban, and rural areas, permitting 
the characterization of NMPO use in multiple communities and subgroups.
Known as the Rhode Island Young Adult Prescription Drug Study (RAPiDS), this study 
aimed to evaluate and compare the effectiveness of two novel sampling methods (one field-
based, one internet-based) to recruit young adult NMPO users. Given the high levels of 
internet literacy and social media use in young adult populations, we hypothesized that 
internet-based recruitment would be the more efficient and cost-effective method for 
recruiting young adult NMPO users. We also hypothesized that field-based recruitment 
would result in a sample with a higher prevalence of injecting history and overdose risk 
behaviors.
Materials and Methods
Formative Research
In the first phase of the study we conducted formative research, which included focus groups 
and one-on-one qualitative interviews with young adults who use prescription opioids non-
medically. The objectives of the formative research were three-fold. First, we sought to gain 
preliminary knowledge about non-medical prescription drug use trends and patterns among 
young adults in Rhode Island as well as issues of public health interest (e.g., overdose). This 
information informed the development of the survey instrument and selection of the 
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standardized screeners used as part of the instrument (e.g. AUDIT-C, CESD-10). Focus 
group members were also asked to comment on concerns regarding informed consent, 
confidentiality, and other factors that could influence participation in the research (e.g., 
location of the research site, most appropriate hours to conduct interviews). Second, focus 
group members and interviewed participants were asked to describe physical and online 
venues in which young adult NMPO users are known to congregate. Feedback from the 
focus groups was used to develop online ads that were youth-friendly, engaging, and thus 
more likely to recruit participants. Students and staff working for the research project 
created the final advertisements. Finally, the formative research was used to build rapport 
with the study population and identify RDS “seeds”. Young adults participating in the focus 
groups were asked if they were interested in acting as or referring potentially eligible 
“seeds” for the RDS phase of the study.
Formative research consisted of 13 individual interviews with members of the target 
population and 2 focus groups (n=14 total) with service providers who were familiar with 
NMPO use among young adults in Rhode Island. Participants who participated in the 
individual interviews were young adults who all reported NMPO use within the past six 
months. These youth were recruited using online classifieds, posters, and word-of-mouth. 
Service providers were recruited from organizations representing harm reduction programs, 
HIV prevention organizations, drug treatment centers, emergency medical services 
personnel, and youth advocacy organizations. All participants involved in the RAPiDS study, 
including those in the formative research, provided informed consent. All phases of the 
study were approved by the University Institutional Review Board. Detailed results of the 
formative research have been presented elsewhere (Yedinak et al., 2016).
Eligibility criteria, screening, and interviewing procedures
For subsequent phases of the study, eligibility criteria included: (1) currently residing in 
Rhode Island; (2) aged 18 to 29 years old; (3) speak and feel comfortable completing a 
survey in English; (4) report non-medical use of at least one prescription opioid painkiller in 
the past 30 days; and (5) able to provide informed consent. Non-medical use of at least one 
prescription opioid painkiller was defined as use without a prescription, or not as a doctor 
directed such as taking the drug at a different dose, frequency, or route than was prescribed. 
A trained research assistant screened all interested individuals over the phone. During the 
screening process, unique identifiers such as date of birth were recorded in a screening 
database to confirm the age criteria, and to verify first time enrollment in the study. If 
eligible, participants were then scheduled to complete an interviewer-administered survey in 
a public location of their choosing, or at the centrally located primary research site. 
Participants were asked to show a government issued photo ID to verify their name and date 
of birth prior to initiating the survey.
All interviews were conducted by professionally trained and supervised interviewers. We 
used computer-assisted personal interviewing (CAPI) to conduct participant interviews, 
which also included a computer-assisted self-interviewing (CASI) component for the 
collection of sensitive or potentially stigmatizing information (e.g., injection drug use). 
Surveys were conducted on laptop computers using DatStat Discovery™ data management 
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architecture and Illume™ software, which allowed for direct and remote secure data entry. 
Interviews lasted approximately 60 minutes, including the review of study objectives and 
consenting procedures. Participants who completed the interview received $25 USD for their 
time.
Respondent-driven sampling and field-based recruitment
The respondent driven sampling (RDS) phase of the study was initiated in February 2015 
through June 2015. To overcome previously observed challenges using RDS to recruit young 
adult NMPO users (Daniulaityte et al., 2012), we employed a combination of traditional 
field-based and RDS sampling procedures. All participants recruited during the RDS phase 
of the study were categorized as recruitment “seeds,” unless they were part of an RDS chain 
they were marked as “referred”. RDS “seeds” had to meet the same eligibility criteria as all 
other participants. To increase the diversity of RDS seeds, street outreach, public transit 
advertisements, and strategically placed study flyers were placed in locations around Rhode 
Island where young adults NMPO users may see them. Locations were selected based on 
feedback collected during the formative research.
After consent and administration of the survey, all seeds were asked to refer other young 
adults in their social networks with whom they had recently used prescription opioid non-
medically. In lieu of paper coupons, seeds were provided with a code word that could be sent 
over text or e-mail to the seeds’ referrals. RDS seeds were instructed on the following 
eligibility requirements: (1) currently residing in Rhode Island; (2) aged 18 to 29 years old; 
and (3) report non-medical use of at least one prescription opioid painkiller. Full eligibility 
criteria details were not revealed to the seeds in order to avoid having ineligible people gain 
entry into the study, specifically the requirement of NMPO use in the past 30 days. Similar 
to other studies that have used RDS, we provided respondents who assisted with recruitment 
a small compensation for their referral efforts. Specifically, “seeds” were offered a $5 gift 
card for each eligible enrolled participant referral. Consistent with RDS methodology and to 
avoid biasing the sample with acquaintances of “super recruiters” (Salganik & Heckathorn, 
2004), we capped enrollment at three eligible participants from each seed.
All screened individuals were asked how they heard about the project, and whether they 
received a code word from a friend, family member, or acquaintance. The code words were 
used to track recruitment chains. Interviewers were trained to identify situations in which the 
seed may be exerting exploitative influence over their referrals to enroll in the study.
Social network data were collected from all participants to assess the effectiveness of RDS 
and to conduct RDS analyses. Specifically, participants were asked to report how many 
people they knew who used prescription painkillers non-medically, and of these, how many 
were young adults, how many resided in Rhode Island, and finally, how many they had seen 
in the past week. Although these data were analyzed, an RDS sample analysis was not 
conducted due to the small number of successful referrals generated from the large number 
of seeds. Given the relative ineffectiveness of the RDS method, we terminated this 
recruitment approach in June of 2015, and RDS seeds were instead re-classified based on 
how they originally heard about the study for statistical analyses. After a two-week washout 
period, we began internet recruitment in August of 2015, and resumed field-based methods 
Marshall et al. Page 6
Subst Use Misuse. Author manuscript; available in PMC 2019 August 24.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
of recruitment (i.e., advertisements, flyers, word-of-mouth) in September of 2015 alongside 
the internet-based recruitment.
Internet-based recruitment
In addition to the methods described above, participants were also recruited using a 
multitude of internet-based strategies. Specifically, banner ads were purchased for sites and 
cellular phone apps that the study population was known to use (i.e., Google AdWords™, 
Facebook), based on information solicited during the formative research phase. Banner ads 
were purchased with a set daily budget and were limited to simple headlines (10 words or 
less) about the study that, if clicked, linked people to a social media account or website that 
included all relevant contact information for the study (Figure 1). Social media accounts 
(i.e., Snapchat, Tumblr, Bluelight.org, Erowid.org, Reddit, Facebook, Twitter), were created 
for additional online visibility. Activity on these accounts included daily announcements of 
study interview opportunities, postings to online forums and feeds, creating calendar events, 
and posting relevant online content such as educational materials and general information of 
interest to the study population. Finally, ads were placed on online classified websites (i.e., 
regional craigslist.org sites) several times each week, and included basic information about 
study interview opportunities and contact information. All individuals were screened and 
interviewed according to the procedures described above.
Measures
The primary outcome for this analysis was the method through which participants were 
successfully recruited. Specifically, during the screening procedure, all participants were 
asked to report how they first heard about the study. We categorized participants as having 
been recruited from either internet-based or field-based methods. Participants recruited 
during the RDS phase of the study but who first heard about the project through online 
sources were considered as internet-based recruits for all analyses. Participants recruited by 
an RDS seed were nested within the field-based sample for the subsequent analyses.
The RAPiDS survey instrument included measures related to sociodemographic 
characteristics, drug use behaviors, overdose experiences, health care utilization including 
addiction treatment services, and other covariates of interest. Sociodemographic 
characteristics assessed included: age (based on date of birth), sex at birth, race and 
ethnicity, sexual orientation, history of incarceration, and whether the participant had been 
homeless in the past six months. We also collected information on the participant’s self-
reported zip code and/or town of current residence, which we used in geographic analyses 
(see below).
To increase the veracity of self-reported NMPO use, participants were asked to identify the 
opioids they had used from a modified version of the Substance Abuse and Mental Health 
Services Administration’s (SAMHSA’s) “pill card A” (Substance Abuse and Mental Health 
Services Administration (SAMHSA), 2008), which shows pictures of 21 different categories 
of opioid-based pain relievers. During the formative research phase (focus groups) 
previously discussed, the SAMHSA Pill Card A was modified for the study to include newer 
formulations of opioid-based pain relievers based on feedback from the study population 
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(e.g. hydrocodone, roxicodone, oxymorphone). Referring to any drugs represented on these 
pill cards, we asked participants whether they had ever been prescribed an opioid, whether 
they use an opioid non-medically at least daily, whether their non-medical use usually 
occurred alone, and whether they had ever sniffed or snorted an opioid. By subtracting 
participants’ current age from the age at which participants first reported using prescription 
opioids non-medically, we calculated duration of NMPO use (in years). We also ascertained 
lifetime use of other illicit drugs, including cocaine, methamphetamine, and heroin. During 
the CASI portion of the interview, participants reported whether they had ever injected as 
well as the number of friends they knew who injected. Finally, we assessed lifetime history 
of overdose, including whether they had ever witnessed an overdose and whether they had 
ever overdosed themselves.
Statistical Analyses
Descriptive statistics were used to describe the overall study sample and to examine the 
social network characteristics of the participants recruited during the RDS phase of the 
study. Next, we used chi-square tests and Wilcoxon rank sum tests to compare the internet- 
and field-recruited samples. These analyses were conducted in SAS version 9.3 (SAS 
Institute Inc., Cary, NC), and all p-values are two-sided. Finally, we conducted geographic 
analyses using Tableau Desktop 9.3.0 (Tableau Software, Seattle, WA). Specifically, we 
mapped individuals based on their reported current zip code or town of residence, and 
categorized these areas as urban, suburban, or rural based on standard US census definitions 
and the Rhode Island land use survey (Rhode Island Department of Administration, 2000).
The cost effectiveness of the field-based and internet-based recruitment strategies were 
determined by calculating the total cost for each method (i.e., RDS costs, transit advertising, 
online advertising, and color poster printing), divided by the number of unique participants 
who contacted the study and the number of successfully completed surveys per recruitment 
method. Banner advertising metrics are often measured by “reach” (i.e. number of unique 
people shown the advertisement), “impressions” (i.e. number of times the banner ad was 
shown) and “click through rate” (i.e. the number of times people clicked on the banner ad) 
(Ramo & Prochaska, 2012); however, our results were driven almost exclusively by online 
classifieds and therefore these metrics were not included in the analysis. The average 
number of contacts per method was reported, which included text, voice, and email 
communications with a participant or an attempt at initiating communication, i.e. where a 
voicemail, email, or text message was sent. Communications about interviews and study 
participation were not conducted through social media messaging. The cost effectiveness 
calculations excluded research interviewer and student volunteer effort costs (including 
travel), which remained equivalent to approximately 1.0 FTE across the recruitment period.
Results
A total of 340 unique participants contacted the research study for the initial eligibility 
screening. Of these participants, 126 (37.1%) first heard about the study from field-based 
sources, 178 (52.4%) from internet-based sources, and another 36 (10.6%) participants 
contacted the study but did not disclose where they had heard about it (Figure 2). Of the 36 
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participants for whom recruitment source was unknown, only 2 (5.6%) were eligible and 
completed the survey (and were subsequently excluded from the following analyses). Of the 
304 participants who contacted the study and for whom recruitment method was known, 230 
(75.7%) screened eligible. Internet-based methods were responsible for 144 eligible 
participants and field based methods resulted in 86 eligible participants. As shown in Figure 
2, a higher proportion of field-recruited eligible participants completed the survey (91.9%), 
compared to the internet-based sample (82.6%). The average number of contacts required 
per completed survey was higher for field-based methods (5.30 contacts per completed 
survey) versus internet-based methods (4.03 contacts per completed survey).
Of the 198 eligible participants who completed the survey, the median age was 25 
(interquartile range [IQR] = 22, 27) and 130 (65.7%) reported male sex at birth. The 
majority (62.1%) of the sample was white, 31 (15.7%) were of Black, African, Haitian, or of 
Cape Verdean descent, and 41 (20.7%) reported being of mixed race, bi-racial, or multi-
racial ancestry. A total of 28 (14.1%) identified as Hispanic or Latino. The majority (86.3%) 
reported their sexual orientation as straight, and 26 identified as lesbian, gay, bisexual, or 
other (e.g., queer, questioning). Although participants resided throughout the state of Rhode 
Island (see Figure 3), approximately half (52.0%) reported living in the capital city of 
Providence, and 76% of all interviews were completed at the RAPiDS Study office in 
Providence.
Of the 94 persons recruited during the RDS phase of the study and for whom data on 
referrals were available, 77 “seeds” resulted in 15 recruitment chains, resulting in 17 total 
referrals. Thus, the majority of the recruitment chains consisted of only one seed and one 
referral. In analyzing the network data for these participants, we found that, while 
participants knew a median of 8 young adults who engaged in NMPO use (IQR: 3, 15), the 
median number they had seen in the past week was only 3 (IQR = 1, 7). For the subsequent 
analyses, the 77 RDS “seeds” were re-classified according to how they originally heard 
about the study, resulting in 21 field-based participants and 56 internet-based participants. 
All 17 RDS “seed” referrals were re-classified as the field-based source “word of mouth”.
A comparison of participant characteristics by recruitment method (internet- versus field-
based) is shown in Table 1. Participants recruited using internet-based methods were 
younger and were more likely to currently reside in rural areas of the state, although this 
finding was marginally significant. In contrast, field-based methods results in a group who 
were more likely to have ever been incarcerated and were more likely to have ever 
experienced homelessness.
A trend emerged in which persons recruited using field-based methods had more extensive 
drug use profiles. For example, compared to internet-based recruitment, field-recruited 
participants were more likely to have ever been prescribed an opioid, engage in at least daily 
NMPO use, ever sniffed or snorted an opioid, and were more likely to report lifetime use of 
cocaine, methamphetamine and heroin (see Table 1). The field-recruited sample also had a 
longer median duration of NMPO use. Field-recruited participants were more likely to have 
ever injected, and had a greater number of persons in their social network who injected. 
However, the groups did not differ with respect to the number of NMPO-using young adults 
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in their networks. Finally, the two groups were similar with regards to the proportion who 
reported ever witnessing an overdose and ever overdosing themselves.
The cost-effectiveness of each recruitment method is summarized in Table 2. Internet-based 
methods cost less overall and were more cost efficient ($7.24 per completed survey 
compared to $18.17 for the field-based method). Primary expenses for field-based 
recruitment methods included mileage for travel to community-based locations, color 
printing costs, and public transit advertising. Internet based expenses were limited to the 
online advertising costs.
Of the 79 persons recruited through field-based methods, the majority (n=43, 54.4%) were 
referred to the study by word-of-mouth, 19 (24.1%) saw a flyer in the community, and 17 
(21.5%) heard of the study from an advertisement on public transit. A limitation within 
internet-based recruitment was the social media advertising, which resulted in fewer 
successful surveys than anticipated. Despite a comprehensive online advertisement 
campaign on multiple websites (e.g., Facebook, Google) and drug use forums (e.g., 
bluelight.org, Reddit), these methods of internet-based recruitment resulted in just one 
completed survey.
Discussion
This is one of the first studies to compare the effectiveness and costs of internet- versus 
field-based recruitment methods to reach young adults who use prescription opioids non-
medically. Both approaches were productive; however, the internet-based method was less 
costly and resulted in a younger and more geographically diverse sample. Comparing the 
sociodemographic and behavioral characteristics of the two samples, participants recruited 
using field-based methods had greater vulnerabilities (e.g., incarceration histories, 
homelessness), and more extensive NMPO and illicit drug use profiles. In contrast, internet-
recruited participants were more likely to be experimental and/or less dependent users: they 
were younger, engaged in NMPO use less frequently, had shorter durations of NMPO use, 
and were less likely to have used an opioid by injection or insufflation. Collectively, these 
findings suggest that multi-faceted approaches are needed to identify, reach, and engage the 
diverse spectrum of young people who use prescription opioids non-medically.
This study also demonstrated that RDS was an ineffective method to recruit the target 
population. The small number of recruitment chains prevented an examination of homophily 
in our sample. However, many participants reported relatively small drug-using networks 
(and 75% of the sample used opioids alone), which may have limited the effectiveness of 
respondent-driven recruitment in this study. Nonetheless, we found that participants were 
willing to refer their close friends and sex partners without the need for RDS incentives, 
suggesting that traditional word-of-mouth is an effective strategy to engage small networks 
of NMPO users.
Although internet-based recruitment was more cost-efficient and resulted in a higher number 
of eligible participants, these individuals were less likely to complete the survey. Similar 
findings were observed in a study that compared field- and internet-based recruitment 
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methods to enroll drug-using men who have sex with men (Parsons, Vial, Starks, & Golub, 
2013). Future studies that employ online recruitment methods to engage young adult NMPO 
users should aim to collect multiple types of contact information to permit follow-up with 
these individuals, including for example Facebook usernames and Twitter handles. 
Nonetheless, the use of these approaches should aim to ensure and provide participant 
anonymity wherever possible. Finally, the internet-based recruitment results were driven 
almost exclusively by the online classifieds website Craigslist.org, a finding that deserves 
further investigation.
Despite differences in NMPO and illicit drug use behaviors, participants in both samples 
reported a high prevalence of prior overdose experiences (overall, 51.8% had ever seen 
someone overdose, and 26.8% had overdosed themselves). These findings underscore 
previous research demonstrating that overdose experiences are pervasive among young adult 
NMPO users (Frank et al., 2015). This is despite the fact that young opioid users are less 
likely to perceive themselves at high risk for overdose compared to older adults (Rowe, 
Santos, Behar, & Coffin, 2016). The results of our study suggest that overdose prevention 
education could be distributed to at-risk young adults through online media, particularly to 
those residing in rural areas where access to this information may otherwise be limited. 
Furthermore, given our finding that internet-recruited participants tended to be younger and 
have shorter NMPO use histories, online classifieds may represent effective venues in which 
to engage young adults in prevention interventions, interacting with youth before they 
become heavier users and/or develop opioid use disorders. Further research is needed to 
determine how to most appropriately leverage evolving technologies (including social 
media) to disseminate prevention, treatment, and harm reduction services to the large and 
diverse population of NMPO-using youth (Marshall, Green, Yedinak, & Hadland, 2016). 
However, the high prevalence of injection drug use among field-based participants suggests 
more traditional methods of harm reduction outreach (e.g. mobile syringe programs) should 
continue to be implemented and expanded.
This study has several limitations that must be noted. First, given that a sampling frame for 
the target population did not exist, we were unable to compare the internet- and field-
recruited participants to a random sample. Nonetheless, this study demonstrates the degree 
to which recruitment design can influence the characteristics of a study sample, even with 
specific eligibility criteria. Second, the relatively small sample size limited more detailed 
comparisons, including whether the sociodemographics of each sample differed by 
geographic area. Finally, all measures were self-reported and thus may be susceptible to 
various reporting errors, including recall bias and socially desirable reporting. We attempted 
to mitigate these biases by employing visual aids (e.g., opioid pill cards) and mixed 
interviewer-administered and self-administered assessments methods.
Conclusions
In sum, this study demonstrated important differences in the demographics, behaviors, and 
NMPO use patterns among young adults recruited in the field versus those reached through 
online venues. Our results also suggest caution in the use of RDS to recruit young adult 
NMPO users, unless formative research can demonstrate large and interconnected drug-
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using networks in the target population. Internet-based approaches using online classifieds 
may be more effective at reaching a subset of the population who have less experience with 
NMPO use, but nonetheless are at high risk for overdose and thus may benefit from 
overdose prevention and education. Ultimately, the choice of recruitment strategy should be 
a function of both resource availability, and a clear understanding of the needs of the target 
population.
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Figure 1: 
Sample banner advertisements
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Figure 2: 
Participant recruitment flowchart
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Figure 3: Current place of residence reported by RAPiDS participants (n=193)*
* Participants were mapped by zip code of current residence. A total of 62 participants who 
did not elect to provide a zip code were mapped based on reported city/town of residence. 
Seven participants elected not to report their zip code or city/town of residence and are not 
represented here.
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Table 1:
Factors associated with internet- versus field-based recruitment of young adults who use prescription opioids 
non-medically
Characteristic
Overall
n (%)
n = 198
Internet-Based
n (%)
n = 119
Field-Based
n (%)
n = 79
p – value
Age (median, IQR) 25 (22 – 27) 24 (21 – 27) 26 (23 – 28) 0.002
Sex at birth 0.237
  Male 130 (65.7) 82 (68.9) 48 (60.8)
  Female 68 (34.3) 37 (31.1) 31 (39.2)
Place of residence 0.067
  Urban 150 (78.1) 86 (73.5) 64 (85.3)
  Suburban 19 (9.9) 12 (10.3) 7 (9.3)
  Rural 23 (12.0) 19 (16.2) 4 (5.3)
Race 0.475
  White 123 (63.1) 71 (60.7) 52 (66.6)
  Black 31 (15.9) 18 (15.4) 13 (16.7)
  Mixed/other race 41 (21.0) 28 (23.9) 13 (16.7)
Ethnicity 0.187
  Hispanic or Latino 28 (14.1) 20 (16.8) 8 (10.1)
  Not Hispanic or Latino 170 (85.6) 99 (83.2) 71 (89.9)
Sexual orientation 0.111
  Straight 171 (86.8) 107 (89.9) 64 (82.1)
  LGBQ or other 26 (13.2) 12 (10.1) 14 (17.9)
Ever incarcerated 57 (28.9) 26 (21.8) 31 (39.7) 0.007
Homeless† 50 (25.3) 21 (17.7) 29 (36.7) 0.003
Ever prescribed an opioid 120 (61.2) 65 (55.1) 55 (70.5) 0.030
Duration of NMPO use
(median, IQR in years) 6 (3 – 9) 5 (2 – 8) 7 (4 – 10) 0.002
Daily NMPO use† 44 (22.6) 17 (14.5) 27 (34.6) 0.001
Use NMPO alone† 147 (75.0) 93 (78.8) 54 (69.2) 0.129
Number of young adult NMPO-using friends (median, IQR) 9 (4 – 20) 8 (4 – 15) 9 (4 – 20) 0.403
Ever sniffed or snorted an opioid 117 (59.7) 62 (52.5) 55 (70.5) 0.012
Ever used cocaine 133 (67.2) 70 (58.8) 63 (79.7) 0.002
Ever used methamphetamine 39 (19.7) 15 (12.6) 24 (30.4) 0.002
Ever used heroin 85 (42.9) 40 (33.6) 45 (57.0) 0.001
Number of friends who inject <0.001
  0 88 (46.3) 65 (54.6) 23 (31.9)
  1 26 (13.7) 21 (17.7) 5 (6.9)
  2–5 50 (26.3) 26 (21.9) 24 (33.3)
  >5 26 (13.7) 6 (5.0) 20 (27.8)
Ever injected 59 (30.0) 23 (19.3) 36 (46.2) <0.001
Ever seen someone overdose 102 (51.8) 57 (47.9) 45 (57.7) 0.179
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Characteristic
Overall
n (%)
n = 198
Internet-Based
n (%)
n = 119
Field-Based
n (%)
n = 79
p – value
Ever overdosed 53 (26.8) 29 (24.4) 24 (30.4) 0.350
Note: not all columns add to 100% due to rounding, and some percentages are over estimated due to missing values
†
refers to experiences/activities in the past 6 months
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Table 2:
Costs and cost efficiency by recruitment method
Overall Internet-Based Field-Based
Total Recruitment Costs $2,297.45 $861.70 $1,435.75
Per Unique Participant Screened (N = 340) $6.76 $4.84 $11.39
Per Completed Survey (N = 198) $11.60 $7.24 $18.17
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